Phosphodiesterase inhibitors are neuroprotective to cultured spinal motor neurons.
We have previously reported that cyclic guanosine-3',5'-monophosphate (cGMP) protects spinal motor neurons against acute reactive oxygen species (ROS)-induced toxicity but not against chronic ROS-induced or glutamate (Glu)-induced toxicity. In this study, we investigated the effects of phosphodiesterase (PDE) inhibitors on the survival of cultured spinal motor neurons. Selective PDE5 inhibitors (dipyridamole, T-1032, and zaprinast) as well as a nonselective PDE inhibitor (aminophylline) protected motor and nonmotor neurons against both acute ROS-induced and chronic Glu-induced neurotoxicity, whereas selective inhibitors of PDE1-4 offered no protection. 8-Bromo-cGMP (8br-cGMP), a cGMP analogue, protected both motor and nonmotor neurons against acute ROS-induced toxicity but protected only nonmotor neurons against chronic Glu-induced toxicity. This neuroprotection was blocked by KT5823, a cGMP-dependent protein kinase (PKG) inhibitor. Immunohistochemical staining confirmed that PDE5 and PKG are located in almost all rat lumbar spinal neurons. Furthermore, semiquantitative analysis of the immunostaining intensity revealed that PDE5 was more abundant in motor neurons than in nonmotor neurons. Our results suggest that this difference in the amount of PDE5 may be responsible for the vulnerability of motor neurons to chronic excitotoxicity. In addition, the results of this study raise the possibility that PDE5 inhibitors might be used as a treatment for amyotrophic lateral sclerosis.